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(57)Abstract: 

PROBLEM TO BE SOLVED: To select an optimal 
transmission path based on the real situation of each 
transmission path, at selecting at least one of plural 
transmission paths. 

SOLUTION: This device is provided with a transmission 
path state monitoring means 101 for monitoring the 

states of plural transmission paths LI, L2 Ln, a 

transmission path history storing means 103 for storing 
the monitored results for the prescribed time as a 
history for each transmission path, a transmission path 
quality calculating means 1 04 for calculating the quality 
of each transmission path based on the history of the 
monitored results, a transmission path evaluating means 
105 for evaluating each transmission path L1-Ln based 
on the quality of each transmission path, a path 
selecting means 106 for selecting the other transmission 
path based on the evaluated result, when the 
deterioration of the quality of the transmission path 
which is being used is detected, and a transmission path 

switching means 1 00 for switching the communication path from the present transmission path 
to the selected other transmission path. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1h the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a transmission-line selection method which chooses at least one of two or more of 
the transmission lines as a channel If a condition of two or more transmission lines is supervised, 
respectively, a condition of each transmission line is judged based on said monitor result and it is 
judged with a condition of a transmission line in use having deteriorated as a channel A 
transmission-line selection method characterized by choosing other transmission lines which 
were excellent in a condition, and switching a channel to said transmission line of selected 
others from a current transmission line. 

[Claim 2] It is the transmission-line selection method according to claim 1 characterized by 
performing selection of other transmission lines which a monitor result of each of said 
transmission line was memorized considering a part for the predetermined time as hysteresis, 
and were excellent in a condition Judging of a transmission line in use [ said ], and said condition 
based on said hysteresis. 

[Claim 3] A transmission-line selecting arrangement which is characterized by providing the 
following and which chooses at least one of two or more of the transmission lines as a channel A 
transmission-line house keeping means to supervise a condition of two or more transmission 
lines, respectively A transmission-line hysteresis storage means to memorize it for every 
transmission line, using a monitor result for predetermined time as hysteresis information A 
transmission-line quality calculation means to search for quality of each transmission line 
quantitatively based on said hysteresis information A transmission-line evaluation means to 
evaluate each transmission line based on quality of each of said transmission line, a routing 
means to choose other transmission lines where evaluation is high based on said evaluation 
result if evaluation of a transmission line in use is low as a channel, and a transmission-line 
means for switching that switches a channel to said transmission line of selected others from a 
current transmission line 

[Claim 4] It is the transmission-line selecting arrangement according to claim 3 which possesses 
further a priority information storage means by which a priority at the time of choosing a 
transmission line besides the above was memorized, and is characterized by said routing means 
choosing other transmission lines based on said evaluation result and said priority. 



[Translation done,] 
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Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the transmission-line 
selection method and equipment which choose at least one of two or more of the transmission 
lines as a channel, and relates to the transmission-line selection method and equipment which 
choose the optimal transmission line especially based on the actual condition of each 
transmission line. 
[0002] 

[Description of the Prior Art] In order to raise the quality and reliability of a transmission line, 
two or more selectable transmission lines are laid beforehand, and the routing system which 
communicates using the optimal transmission line alternatively is known. If the frequency band 
and transmission medium (the light or electromagnetic wave) to be used differ from each other, 
it is what noted that communication link quality differed for every transmission line also under 
the same environment, for example, communication link rupture may arise by the rainfall in the 
radio communications of a 22GH2 band, and communication link rupture may produce this 
according to active jamming of the 3rd person's communication link, a microwave oven, etc. in 
the radio communications of an ISM band. Therefore, if the radio communications in a 22GHz 
band are beforehand chosen when the radio communications in an ISM band are beforehand 
chosen at the time of a rainfall and active jamming is predicted, a communication link in the 
transmission line predicted to be the optimal will be attained. 
[0003] 

[Problem(s) to be Solved by the Invention] However, depending on other terms and conditions, if 
it is at the rainfall time, even if the radio communications of a 22GHz band are not necessarily 
surety severed and are at the rainfall time, the transmission quality may surpass [ the direction 
of the radio communications of a 22GHz band ] the radio communications in an ISM band. Even if 
it is under the environment where similarly active jamming by the electric wave emitted from a 
microwave oven etc. is predicted, in the radio communications in an ISM band, the transmission 
quality may excel from the radio communications of a 22GHz band in fact. 

[0004] Thus, the superiority or inferiority of the transmission quality in each transmission line do 
not necessarily become as prediction. However, since the transmission line predicted to be the 
optimal based on a rule of thumb or a physical law was chosen uniformly, without measuring the 
actual quality of a transmission line with the conventional technology, the very optimal 
transmission line was not able to be chosen. 

[0005] The purpose of this invention solves the trouble of the above-mentioned conventional 
technology, and is about the transmission line optimal as a channel from two or more 
transmission lines to offer the selectable transmission-line selection method and equipment 
[0006] 

[Means for Solving the Problem] In a transmission-line selecting arrangement with which this 
invention chooses at least one of two or more of the transmission lines as a channel in order to 
attain the above-mentioned purpose A transmission-line house keeping means to supervise a 
condition of two or more transmission lines, respectively, and a transmission-line hysteresis 
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storage means to memorize it for every transmission line, using a monitor result for 
predetermined time as hysteresis information, A transmission-line quality calculation means to 
search for quality of each transmission line quantitatively based on said hysteresis information, A 
transmission-line evaluation means to evaluate each transmission line based on quality of each 
of said transmission line. If evaluation of a transmission line in use is low as a channel, it will be 
characterized by providing a routing means to choose other transmission lines where evaluation 
is high based on said evaluation result, and a transmission-line means for switching which 
switches a channel to said transmission line of selected others from a current transmission line. 
[0007] Since a transmission line where quality of two or more laid transmission lines was 
surveyed, respectively, and was judged as quality being high based on an observation result is 
chosen as a channel according to the above-mentioned feature, a communication link using a 
transmission line where quality is very high is attained. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to details with reference to 
a drawing. Drawing 1 is drawing having shown the network configuration by the transmitter which 
applied the transmission-line selected system of this invention, two networks N1 and N2 
interconnect through transmitters 1 and 2, respectively, and each transmitters 1 and 2 
communicate using at least one of two or more wireless and the cable-transmission ways LI and 
L2, and the — Ln(s). In each transmission lines L1-Ln, two or more sorts of transmission lines 
where two or more transmission lines whiere specifications (bandwidth, wavelength, output, etc.) 
are the same may be included, or specifications differ may be included. 

[0009] Drawing 2 is the block diagram having shown the configuration of said transmitter 1 which 
functions as a master. An interface 2 is an interface through an antenna 3 for radio 
communications (transmission lines LI and L2), and an interface 4 is an interface using Cable Ln 
for wire communications. 

[0010] The transmission-line house keeping means 101 is each wireless and the cable- 
transmission ways LI and L2. — The transmission condition of Ln is supervised The existence 
of the alarm sent from a transmission line, a class, or the signal about a rise/down of a link is 
supervised, and, specifically, the monitor result from before the predetermined time according to 
the set point of watchdog timer 101a to the present is outputted as hysteresis for every 
transmission line. The transmission-line hysteresis storage means 1 03 distinguishes and 
memorizes the hysteresis of the monitor result searched for for said every transmission line for 
every transmission line. 

[001 1] As for the transmission-line quality calculation means 104, the transmission-line quality 
value Q of each transmission line is calculated based on the hysteresis of said monitor result in 
order to search for the quality of each transmission line quantitatively based on the monitor 
result for said predetermined time (hysteresis) (bandwidth, a time delay, fluctuation, error rate, 
etc.). In addition, the class of alarm which said transmission-line house keeping means 101 
receives from a transmission line etc. is not peculiar to each transmission line, and the whole of 
each alarm does not express the same condition. 

[0012] Namely, the correspondence relation of the monitor result hysteresis and the 
transmission-line quality value Q by the transmission-line house keeping means 101 is peculiar 
for every transmission line. Therefore, with this operation gestalt, the correspondence relation 
between monitor result hysteresis and the transmission-line quality value Q is beforehand 
registered into the quality calculation data base (DB) 102 for every transmission line, and the 
transmission-line quality calculation means 104 calculates the transmission-line quality value Q 
of each transmission line based on the monitor result hysteresis notified from said transmission- 
line house keeping means 101, and said correspondence relation stored in said quality calculation 
data base 102. 

[0013] In the criteria quality value data base 108, they are each transmission lines LI and L2. — 
Criteria quality values Qref (LI ) and Qref of Ln (L2) — Qref (Ln) It is stored, respectively. The 
transmission-line evaluation means 105 is each criteria quality value Qref about the 
transmission-line quality value Q of each of said transmission line searched for. It compares. For 
example, the transmission-line quality value Q of a transmission line LI (LI) is compared with 
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the criteria quality value Qref (LI), and the transmission-line quality value Q of a transmission 
line L2 (L2) is the criteria quality value Qref (L2). It compares. A comparison result is offered as 
an evaluation result of each transmission line to the routing means 106. 

[0014] The priority information used as the reference at the time of choosing a transmission line 
is stored in the priority information storage means 107. The routing means 106 chooses a 
transmission line based on the priority information stored in the evaluation result by said 
transmission-line evaluation means 105. and said priority information storage means 107. The 
transmission-line means for switching 100 switches a contact so that said selected transmission 
line may turn into a channel. 

r0015] Drawing 3 is the flow chart which showed actuation of the transmitter 1 in the above- 
mentioned transmission-line selected system. 

[0016] At step S10, they are each wireless and the cable-transmission ways LI and L2. — The 
transmission condition of Ln is supervised by the transmission-line house keeping means 101, 
and the monitor result from before predetermined time to the present is outputted for every 
transmission line. The monitor result for said predetermined time (hysteresis) is memorized by 
the transmission-line hysteresis storage means 103 as hysteresis information on each 
transmission line in step SI 1. 

[0017] At step SI 2, the transmission-line quality value Q of each transmission line where said 
transmission-line quality calculation means 104 includes a transmission line (this operation 
gestalt L2) current in use based on the hysteresis information from before said predetermined 
time to current is computed, referring to said quality calculation data base 102 (bandwidth, a 
time delay, fluctuation, error rate, etc.). At step SI 3, said transmission-line evaluation means 105 
are the transmission-line quality values Q (LI) and Q (L2) of each of said computed transmission 
line. — Each criteria quality values Qref (L1) and Qref in which Q (Ln) is stored by said criteria 
quality value data base 108 (L2) — Qref (Ln) It compares, respectively. 

[0018] At step SI 4, the quality value Q of the transmission line L2 current in use (L2) is the 
criteria quality value Qref (L2) as a channel. If it is judged whether it is in specification and it is 
in specification, after only predetermined time stands by in step SI 8, return and each above- 
mentioned processing will be repeated to step S10, without switching a transmission line. 
[0019] Moreover, in said step SI 4, if judged with the quality value Q of the transmis;sion line L2 
current in use (L2) being substandard, at step SI 5, it will be in an usable condition as a 
transmission line, and other transmission lines whose quality values Q are in specification will be 
altogether extracted by said transmission-line evaluation means 105 as a channel candidate. 
[0020] At step SI 6, the routing means 106 chooses the optimal transmission line as a new 
channel out of said two or more channel candidates based on the priority information memorized 
by the priority information storage means 107. 

[0021] That is, the transmission speed offer example, each transmission line is beforehand 
registered into said priority information storage means 107, and priority is highly set to it for the 
transmission line where transmission speed is earlier. If transmission lines LI and L2 are chosen 
as a channel candidate and great difference is in both quality value Q. it will choose a 
transmission line with the higher quality value Q irrespective of priority, but if there is no great 
difference in both quality value Q, the routing means 106 will give priority to priority, and will 
choose the earlier transmission line of transmission speed. 

[0022] At step SI 7, the transmission-line means for switching 100 is switched so that said 
determined transmission line may turn into a channel. 

[0023] If according to this operation gestalt the condition of two or more transmission lines is 
supervised and transmission-line quality current in use deteriorates, as described above, since 
other transmission lines which were excellent in transmission-line quality will be chosen and a 
path will be switched, the communication link which used the always optimal transmission line is 
attained. 

[0024] Moreover, since according to this operation gestalt hot only transmission-line quality but 
the priority of each transmission line set up beforehand is taken into consideration and a 
transmission line is chosen, it can see synthetically and the optimal transmission line can be 
chosen. 
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[0025] In addition, this invention is applicable also like transmission-line selection with the 
transmitter (n+1) on which self functions as a master in functioning as both sides of a master 
and a slave like the transmitter n shown not only in the connection system of 1 to 1 of the 
master/slave which was described above but in drawing 4 . 

[0026] furthermore, although the case where it communicated using one in two or more laid 
transmission lines was made into the example and the above-mentioned operation gestalt 
explained, this invention is not limited only to this and can be applied also like the communication 
link which uses the transmission line of m «M) individual of the transmission lines of M individual 
for coincidence. For example, the quality of either or all transmission lines is the criteria quality 
value Qref to the midst which is communicating to coincidence using three transmission lines. 
When less, only all the transmission lines or parts than which were less can be used switching 
them with other transmission lines. 
[0027] 

[Effect of the Invention] According to this invention, the following effects are attained. 

(1) Since the transmission line where quality of two or more laid transmission lines was surveyed, 
respectively, and was judged as quality being high based on the observation result is chosen as a 
channel, the communication link using the transmission line where quality is very high is attained. 

(2) Since not only transmission-line quality but the priority of each transmission line set up 
beforehand is taken into consideration and a transmission line is chosen, it can see synthetically 
and the optimal transmission line can be chosen. 



[Translation done.] 
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